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(54) ACTIVE-OXYGEN SCAVENGER AND COMPOSITION INCLUDING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare an active-oxygen scavenger having high active- 
oxygen- scavenging potency and high antioxidative potency, and sparingly having a side— effect 
on the human body and having safety for the human body by including an extract of seeds (or 
their husks) of a plant belonging to the geneses Pecan in family Juglandaceae. 
SOLUTION: This active-oxygen scavenger includes an extract of seeds (or their husks) of a 
plant belonging to the genus Pecan in family Juglandaceae. The extract is pref. prepared by 
extraction with a solvent or a mixed solvent selected from the group consisting of water, 
methanol, ethanol, n-propanol, iso-propanbl and acetone. It is pref. that the quantity of the 
extract added to food is 0.03-2 wt.% based on the total weight when the food is a seasoning 
such as fermented soybean paste, soy sauce, mayonnaise, or the like and cooking oil such as 
salad oil, and is 0.02-2 wt.% based on the total weight when the food is other than those above 
mentioned. The quantity of the extract added to feed is pref. 0.02-2 wt.% based on the total 
weight 
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(2) 



.,[#HFt83R©©ffl] 

;k Xr?y-;u. n -:/n/ty -, k iso -y DA/ _ 

[0 0 0 1] 
[0 0 0 2] 

***-f K7-t> : 0,- , aKrfc** :Hl o,. fcKn 

5. ens m^^^m^z^ 

MtftiCiitjDShTH*. tttAltll. ##©g 

3 n c: t t>m $ ti x 1 1 s . 

[0 0 0 3] £fcPi-vm*<Dl!si®lz£r>3:Cfz02- «. 
^-**WKr^^i^-|/ («TSOD£Bgl2 
?*) Id**.**. SSJCfcOitt*^-* 

mtizftmsnz. zti*,<D&miz)mz.T±#t*uzizt: 

t*fc*i#*6tlT^*. L^L. «fflfc Setter* 

fiwmmn&it* mximm^n )i*mz£z>®%k 

l*»"CK*Sft*Btt»*©«||tA7>^*t*n. test 

LT'Mmtmmmvmm. ^ atf 



12-72686 



[0 0 0 4] jfejfc. SA^®r^*a Q a^^a»^IC 

%iz£z®fc^m%vmtizj:^T. ^nzizsztiT 

9fWm$<OftmtzJ:z>-C&<tZ3:W§i\,>%o)W& 
[0 0 0 5] C*lS»fb«»»ir»3Ej»tt|tiLTtt, 

->h^x> (BHT) , ^tHD + ->7-V-A 
(BHA) . ^h*i/*>m<n-£tf$.ViWitm<D®,. 77 

•5. 

[0 0 0 6] ig^ t ±ffiSi**©3JcS . ^©fc^,-. 

•«*©*ata»*w. *izm*m&i&fr e> © 

iW4-3 4 9 6 9§fiim ^^>|;^$n57 
«5fe*|*«. #(Pfl¥3 - 2 2 7 9 3 8^ii?g-efi. {7a- 
6«4iSttK*i«*»|*«. #BB¥ 5 -2 7 1 0 6 3^ 

Tz>m&&mm£ • ftt&*i&, ^r z ^m^ 7-6991 

[0 0 0 7] S5l:, iSttK3(e«i3c»*€*r*j«»ft 

2 5 5 6*a«Ttt. iSttK**^ffl*ir-r*'f ^ 3 
f«tH«K:aF6csoDe*jDLfcAj»^fflaaf. 



3 

¥5 - 3 1 6 9 6 3*ft«Ttt. ^^Dij-yfcil)!/ 

* \t -> 7 ij is <d a m z mwem 1 1 % it vm a «k 

WWW- 6 - 6 5 0 4 3 

H3¥ 6-183987 ^4*«-C«. ffit*&ttKft|*£fl3 

43J;tfc:tt£W5»/*#<hT5i&)S#i Mbttfl. Aft. EE 
Sfeiff gflsp 7 - 2 1 3 2 5 1 ^SgTte, tl 

[0 0 0 8] 

-ea tb l t# e tia am & c & ^m&mmmzm 
fiitfttSfttatftaci, ££Kttii}ttti:££tt*tiS 

[0 0 0 9] 

C0*^l^fi. i7;U5f4 (Juglandaceae) ^i]>m (Cary 

lffi«©Jftai!fe*i. 7 Jc. y^Z-Jk x^/— n- 
7*n/t/-;u, i so -7urt; -)\,&£.T*7-th><D$> 

fcfe«>-C**l»*aiE«OjStttt3|6i|!|563W-C*-B. IS 
[0 0 10] 

[*«©**©»»] "iSlTfc*^T. *»91$SMIII;:K 

jk iso -7"n/t;-;k 7-fe i- >m<Dmmmm<Dm 

[0 0 1 1] tttfi;S£tt$#{cK££n-5t>WTttte<. < 



( 3 ) HOW 1 2 - 7 2 6 8 6 

*o«fkos~ 1 0 OfSSiftitfJ:^. tttHHKK-a 
2 Or- 1 2 O'CTffAtf.tH. W«S^!St>L<«#7j< 

^■(Cti. 2 4 ~ 9 6 B$r B 1^®^T*-5. fattS^fToTt 
[0 0 12] H-J LT#&n5*H?i©tS!lJ!c7>B. @ 

[0013] siffifbo^jtuT. *y-feju»j. m. 

b Kd+^d tr;nr;un— ^sgw^jSl. igfa-feji/D 
— ^. ?t» ; w # * -> y ^ ;u -tr j 1^ d - x * j u -> <y a m <d m m 

7 p 3WtcrntfJ:<. li'Dy?', v;ut'i — ;k y^;i, 
^'J7- rfu n-^^l , 3-y^>-^ 

[00 14] 2£%Bficoiiaji!4#wrt, ftflffliituttt 



5 

ft, k«» v *6ft*»ft*ca£Ed-rsc 

ffll::te£#<0O. 0 3-211%, -e^ffiO^D°pC0^^ 

[0015] *«w<7>ia««iort % mm<DM&£LT\* 
n+vhmmif&zttf-vi* hah:**-** 

stfac ens tiejBsancjs 
iCckOIMAfttfiW -i&WK^fto o . 02 

^ 2 m*£ts u^. 

SKSftttft. D-Bffcttft. m^fkffi 
;k 1, 3-^>^*-;^<DJH*tt*ao. m»BK : & 

&mm* mmm&£zfmKm&wmmzizmz'&-D 
Tm&m&Tz>zttfT*gz> 9 mmz. ^<Dmv>m&\z 
•z>^xh. *ommzfccfr&&j&ft&m%:tit&?2>z. 

0. 0 2-211%i:nw^LK 

[0017] «±<o«t 5 (c, *%m<Dm&mmm£;ffl 

te, Aft. «ft, fkS a D p^OM^c^?^^iPLT^fflT^ 
[0 0 18] 

immm] fc\z. ^m^mmm^aiz^omL<mm 

SJiitfiJ 1 

*<B»»tt 1 00gf:5 0*S*x*/-j|,5 0 Om 1 ; 



(4) 4$Hfj¥: 12- 7 2 6 8 6 

7. 2g, iR$7. 2%) £f#fco 
[0 0 1 9] $!ii£OT2 
^^>^-^^^^-O^^^L, *©»SMdlOOgl: 
5 0«S«^*X^y-JU5 0 0ml SanATSfflTT 

4 8B9ra»Hl,T«ttJLfc. »6nfc#*x^y-;upj 
i0 *§gf£ag;ifi&gi§&, 4 0 , CTr«EE»«LTX^y-jU 

l&ft m&<Dm&7. 4g, iR^7. 4%) 
[0 0 2 0] SiSCT 3 

sjbot 1 tmmiz LTfttif«»»* 1 0 0 g £»s 

7jc5 0 Om I SrjtaATl 1 OtTtl 0 #mim&Mth& 

fTt?fco sia*T»*na, *nrs»saK3Httiaa, so 

(*»e<Z)»<*6. 5g. JR43 6. 5 

%) £f#£o 

^ [0021] JiB©ft«it«t«to#6nfcwa&*»a) 

X^^7 h;U««»«ttH*»J6«ca#tt8l R-810 

3400-3300 (broad), 2925, 161 
5, 1450, 1040, 830cm* 1 

3400-3300 (broad), 1615, 155 
0, 1450, 1350, 1200, 8 4 0 cm" 1 
30 8?jg#J3 (C<fc»3#snfc*rafiIc»OKJKk--i7 

3400-3300 (broad), 1615, 145 
0, 1350, 1200, 1040, 8 3 0 c rrr 1 

[0022] utkmi x-a— -r k (o 2 - ) m 

*»WO^TSSdE»co0 2 - tNf£a^£ C.Beauchamp 
ffi (Analytycal Biochemistry, vol.44, pp. 276-287(19 
71))* lSS&^LfcxhD^U— 5? 1 h77'J (NB 
T) iiTtiffitCci: Oi^c. *ffitet^+r>^> (HP 
X) \Z*-#>T>>**r>>y— (XOD) «tf5/fl-S*fc 

iH*j»***-rs»Jt («k*=.*«Mo)*j»«») 

■r*»^Ctt. 0 2 - tBSM^Lft^Tfc. 0 2 - 
>0 JBK»^XOD0>IB*a»*Ttttt<, O2- iH5S2&**#L 



(5) 



ftffiW- 1 2 - 7 2 6 8 6 



[0 0 2 3] <0 2 * iB56*0»lJ£*ffi> 5 OmM (5 U 0," /fi**OD 
^JUSS, HTBi;) MthU-JAglrfS (pHl 

0. 2) 2. 4mli:, 3mM HPX*f§?^0. 1m 

1, 0. 75mM NBT7KSK0. lml, 3mM 
EDTA (X5 1 U>^7^>E3KK) 7]cfgfS0. 1ml 
&£tfO. 1 5X9S/Jll»7JU^ P 5>**«0- 1ml 

jbJE^o. 3®§%ft<g-fr5 o %^7kx^y— ft 20 

inffio, ttfibKTO. osu (8$3ti&{£) ess? 

LfcXODJgffiO. lm 1 ftBJDLTE*S«:HljftU Bfl 
»3»«O5 6 0 nml:6WB*« (A) ft#7fe7fcffi 
If <B*##*3t£aii. UVDEC4 3 0 B) TMfi 

0 £H»<0 5 0 fc^Tfcx* / -Jl/ft*0;Lfc@£i8 
ft/fl^TEISHcR^g (B) SMSLt. SSIC. 

7c x o d mm zmtiu l & \z z> ^ r t> r« tc©7ts 

(C) ft$ISU &K)*ftBM<Dft%)f&ft<D02 ffi 

3e¥ftfM¥l,jfc. [0 0 2 7] 

[0 0 2 4] * [* 1 ] 



B- (A-C) 
I ~ 



x 1 0 0 



(1) 



[0 0 2 5] <XODH**O««*ffi>±|30i- 
*»J3£^ffi + O0. 7 5mM NBT*S»^ftb0l: 
WSbKO. lm 1 *Jn*.fcB*«*fl|H. JilS^fficblH] 

mzxoDmm^mmLx 3^mco2 9 0 nmic&w-s 

©t£K (X) eJBftLT, HPX*XODlCiO»ftS 

&<Z>ttt>9 lCfHlftC0 5 0 %^JL^)lT)VZi — )V^:m?L 
fcK^igftffl ^xm&lZ 2 9 0 n mi:*5JJSR3eK 
(Y) tajSUfc. *#rB&«0^5>^tL 
T\ *»fi*«(C^*SSii:fcXOD»JS*aSJinLfc 
E*K*CO^Tt>|p|«C*J1fiflE (Z) SSMSU ^jC2 
«fc0*MWO#»J«»©XODOB«*e«-J|[Lfc. & 

[0 0 2 6] 
[ft 2] 

Y- (X.-Z) 
xlOO (2) 





(ppm) 


or m&m 

(K) 


XODEf? 
(W 




1 0 0 
5 0. 
2 5 


9 9.4 
9 8. L 
9 6. 9 


4. 1 
0. 0 
0. 0 


Sig#J 2 -e 


1 0 0 
5 0 
2 5 


S 7. 4 
9 5. 1 
8 9.8 


0. 0 
0. 0 
0. 0 




10 0 
5 0 
2 5 


9 7. 2 
9 3.5 
8 6.2 


0. 0 

•0.0. 

0. 0 



[0 0 2 8] m l»36>6JMSck5t^ *&W<Dft%]J&ft 
[0 0 2 9] 2 t H u*ci/)l7i?t})l (OH 



40 



•) 

*«W©t»*»©OH • B.Hal t iwel I 6 

©ir**^ ^ffi (Analytical Biochemistry, vo 
1.165, pp. 215-219(1987)) ft 1 L&^rffifc J: 0 

7oi>h>a^ (SB ft (I 

H LfcgffcaSKJK) £9fi±-f £OH • 

rtH (MDA) ft, ?tA*Jl/t'!y-^B (TBA) <h 



1* 5 3 2 nml:*W5fi7ta (T B AM) ftfflfJST-5 

*ft*rr*4Mi («#=*j*wo)*s»ric») *«#aEr* 

i, MDA<^M1W>L, f oTTBAiW>f 

[0 0 3 0] <OH • *5&*<7)»S*ffi>2 OOmM 
U >S — *** U ^A-*ttfb* 'J^7A«af» (PH 
7. 4) 0. 2ml, 2 8mM :r^* > l J #~X7K?§ 
« 0. 2ml, ImM mtm^&^mm 0. 2 m 
1, ImM TXn)\s£>&7mWl 0. 2ml, 1. 
04mM EDTA7kfg& 0. 2 m 1 , ttS* 0. 
6ml, lOmM Hi 0*0. 2 m 1 *cttf«Mt®i8 



(6) 



4#§f)¥ 1 2 - 7 2 6 8 6 



LTR^tz b-)l><D&j&®mtf2 OOp pm<tfcS 
<k?iZ7k-Cft%lLtt®m) 0. 2 m 1 *>S&*i!£-8g 
3.7t:Tl^|BIE«a*fca. 2 OHMJ^CUH* 
SE7K/gK2m 1 iJcfcCXO. 6 7 % T B A*/g»£ 1 m 1 £ 
*0*.. 1 OtfBijSD&L/i:. i£igil££giS£ 

TSfcftgL 5 3 2 nmdfctfSE^g (E) 
«■ <B*»-ifc#*atfc«. UVDEC 4 3 0 B) Tl 

T. lOmM H, 0 2 ©ftfct)K:*«*€lD>Lfcfi**iO' 

CG-H) - <E 



10 



*«*«^TH*lC!R3t« (F) . S*8HiLTlftf*:*«0 
f«*3 0lZ««*SfllAfc«*O8R3t* (G) . *fc»BH 

^)10mM H 2 O: O«t)0tC^S*<£JjPx.fc*-&0D 
»3fc£ (H) £ffli)j£LT. SC3 lC«k 0 *%BR<»&&)f$.ft 

3l£|g2at;:7HL?*:. 
tO 0 3 1] 
[S3] 



OH- jSifclg (X) = 



F) 



[0 0 3 2] 



(G-H) 

* * [S2] 



X I 0 0 (3) 





CP prn) 


oh - m&m 

(K) 


assy i 


2 0 0 


6 0.2- 




2 0 0 


3 8.2 



[0 0 3 3] JR2*#>S« ^ , 

[0 0 3 4] KJft^J 3 fiXOJBttfcfflMttlfe 

*«w©*a«»oiBiioiaafb»fw»*t a. ji toe 

6<^^ffi(Journal of.Agricul tural and Food Chemistr 
y. vol.40, pp. 1337-1340(1992)) HiLTU 

> t -7 * v z >«is t l Tit * #i£ t * s o 
[oo3 5] <iBRa»ffc»a*(oafi*ffi>9 9. 5 

U^y-JUmh 9 9. 5 Xx^y-jHigHpUfc 

2. 5 31i%i.)/-;|,g^4. 10 4ml, 50m 
M >J>llKit (pH7. 0) 8m I 43«ktfaSB* 

3. 8 9 6mii: t ai§Wi^cktf2r#^ft^. 

B?®affi^Hifi|^ (*0 = J ~ 1 



W*©5 0miSioyW7;Wi:An, WJa-+ 
V^yftifiLfc^, PfiT4 0'Cl:tyM,fcffliaSt 
KftSLfc. BttJtSBtLT, *R9i©#«M&* 

7 x o-JUft^-tl^n 4 m g SUP UfcSJcEffl^K&ffl* 
l/fc. »kRltt8BS, *KJ6»0. 1 m HC, 7 5% 
^*x^y — ;u 9. 7 m 1 3 o %ntis7 
>^-^A*Jgf£0. lmieax.^:, mtC3. 5% 
I8*l:S«LfcO. 0 2M Sffcfg— 0. lm 
1 £2jn*-T. IE56K 3 5 0 0 n m\Z 

(I) *»JSUfc. $e>(3, y?>? £LTs *§£W<D 

(J) ^ISLT, &SC4«fcB«.j£#<OJBj 

[0 0 3 6] 
[»4] 



X 1 0 0 (4) 



[0 0 3 7] 



ft 

SS3S 



[S3] 



cD^i^SS (ppm) 



WM 1 Tf?/cSc# 2 0 0 

M«2Tf|/cS» 20 0 

a- h^^xo-^ 2 0 0 

S>7f ;irh Ko*2/}**x.:/ 2 0 0 



6 8.7 

7 4.7 
4 9.3 
9 7.3 



(7) 



11 

[0 0 3 9] fct&fiSj 

aa«»*«iSttRjB**»*ft3R-r c: anx 

t>* W 7 - 6 9 9 1 2*£M) .. -tcr. ^ JUS 
(Walnut; r^^^yy) oamufct^jBWflJ^*^ 

s» *;>©)&©« m^co^r. -s-ne.©©*. Oi- ta^gs 
[0040] (i ) m&yien&m 

10 0 gfO 1 L§0IJ|/U>7-ft-75^3|;A 

i-ptzits o as^*x^y-;k <&£ l-otcfisgg 



1 2 - 7 2 6 8 6 



10 



;n^>7<t-77^Di:An. io(cfi5 0%^-Tkx 
^ y -jk & 1 1 -Dizizmsfcz^ti^eti 5 o o m i *o 

5 0 %'a7l<.x.-$' /-H,&]]Qx_fr&tft&®Hz-o\,*T 

T#6fttX*XS4 0tTiffBffi«, IKftttttift 
bT^7J>:7- •;/>;/©&© 5 0 %^7KX^ y-JPx^x*3 

)V 5 ©s&© 5 0 X*#x* / -;UX*X 
j^S7KS:iax/t&W#j»co^Tfi. 1 1 0 , CTt?3 0 

*X£4 O-CTMEEiSfi?*. l»«^lLT^>t 
y y © ft © & 7jc x * x <fc if 9 )U 5 co & © x * x £ 

[0 0 4 1] 
[«4] 







x#-x©iK$ (JO 




5 o?<#7kx^y-7U 
5 o^^Tkxi'y-^ 


6. 3 
2. 1 






6. 5 
2. 4 



[0 0 4 21 148,):!), W®«IC«fcSffltB»c*3^T« 
^73 >:*- y ycojS©x+x©7j*ti7;p= ©iS©x*x «fc 

(2) &X+XC9O2- f^SStt 
±E (1) -C#^#x + x©0 2 - ISgftiiKEO-h 

+7©EDsoI ^•^^*n^-^l' lj a-D-©K^S^^*J4)J« 



50 



tt£ 5 0%iiT2>(Z&W?3.&&omm) £?)<a6T. &x 

[0 0 4 3] 
[8 5] 













EDsofi (ppm) 






2. 5 
1 1; 0 






3. 1 
1 0. 0 



tt(Z>acTfi^rEDsott^S*J»fUT, ^>t7 70 
[0 0 4 5] (3) $x*X<7}J5£# 

©TLCffi 



4(9 



SS^l/- h:Silica gel 60 F254 
(MERCK &fi) 

JIMfiSttt : l-^;-Jk»8:*=6 : 3 : 1 
mm : 1 & 
M§3S§g§ :12cm 
IS^SS : 3 0 0 p pm 
fi^TS : 5 u \ /Xtfy h 

: UV (2 5 4 nm^^3 0 2 nm) &J:tf3- 



50 [0 0 4 6] ^^>^^U/»i:^;U5jS<7)3Wt*X^7,(7) 



(8) 



13 

[0 0 4 7] 



ftmW* 1 2 - 7 2 6 8 6 



14 



* [«6] 







0, 0. I 4.0. 5 9 
0. 2 U 0. 6 1 



^tt2o©jas»ic»^n&. &r f it oh it ** &. 
a. 

[0 0 4 9] ©Stt^K^ffi 
^CiSS (0. 3% CSg/^S) ) itt*J:3K:*K: 



(0. 3% CSfiX^fi] ) SfflUfc. &S&OO2 ffi 

[0 0 5 0] 
K7] 



m7m 



®££g (ppm) 



1 0 0 
1 0 0 
1 0 0 
100 



9 7. 4 
99.3 
1. 3 
93.4 



[0 0 5 1] W^Sfrftijf:, ^£ yj&CDf?* 

Tkx+^osttaaaao^jKoatttejitttooa- 

^co^7Kx^^offittj^ffla^05Ko«je«;jS#io02 

[0 0 5 2] t&StM 4 ^ 

<fc*&&*ttttlfc (7yh) , XAJBfttttlfe (*XS^ 
:7XB(Salmonel la typhiraurium) TA 98, TA 100, TA 1 
535 . TA 1537 &&Zf±m& (Escherchi a coli) WP 2 
uvra^flB^SX-AXtt») , J&ffimft&H%i (^HE 

[0 0 5 3] (1) *0JlDa#irj:-&«itt«tttDk 
Ml80g<W^7^-gl77h5El:, Si&9J2 50 



■C»t*«WOt»j8»t2g/Kg (#1) 

[0 0 5 4] (2) ^JIMttlSlfc 
±E***:fl!^TX-A;*Kik*fT-pfc. »ig^J2Tf# 
fc**WO*SSftJ5E»S:ft — UfC 2 0 0 /i g^b 5 0 

[ 0 0 5 5] (3) JgfEttliSifc (^JHEy MlttTS/t 
3 3 0 — 4 0 0 g(D/\— h U — ^(Dflft^rJU^Ey h 1 
* 5 2g%^07ir h>*§*£2 0 a I SifLTJyi 
0, *¥£W<Dft®&ft<DBttmtm&Ti£\,>£nWi2^ 



(9) 



15 

ft. 

CO 0 5 6] (4) &ftm$M (t Y-iztotZKyTT 
* h) 

2 0~ 5 Sf&<D®mt£g-k3 0 A(C. UigfiS] 2 feitXH 

CO 0 5 7] (5) ^jS-^fHiSttiS^ 
M3 3 0~4O0g <£> A— K U-^ro(ffiqE;U^: y S 5 

5 SM%#tr 5 0 %#*x^ / 2 0 « 1 

SMjU 2 4»$|8]*i«fctf4 8^H«CSfliSB<JD^JSro« 

10 0 5 8] ( 6 ) Itm&ttM 
*I3 3 0~4 0 0 S<D/\- h U-SiOIt^-y h 5 

1 0%#tT5 OSS^TKX* 2 0» 1» 
*frHfcg. «*&!8!*M£fli (%S : S2FL2 0 S ■ B 
LB, 5fl"3£JiJgMis5fl!) 0 c m©Sggi£|SST* 

3?8§ 



**Bfl¥ 1 2- 7 2 6 8 6 
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*t@^l. skssi^-si (uv-a) ^immminL 

[0 0 5 9] «±»K»©«|«*»S^6*»«:J:5»C. * 
if £&gg&fc**.H'SJK (Juglans) 

[0060] innz, *&®<Dm&mmm&mtn?>zMz 

20 [0 0 6 1] 
[S8] 



S fi 



2 ?*fc*&no*3tojft& 



1 0 Omg 
1 5 Omg 
5 Omg 
2 8mg' 
1 6mg 
4 m g 
2mg 



[oo6 2] mmm2 



* 3fc S L T * ~? -tr ; V M l ffi * m it L jfc o 
[0 0 6.3 ] 
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[0 0 6 4] KEftM3 fi»H 



m g 



1 0 Omg 
1 5 Omg 
8 Omg 
3 Omg 



*i o 



[0 0 6 5] 
[Si 0] 



1 OOmg 

1 0 0 mg 

2 0 Omg 
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[0"0 6 6] Hj5SSaj4 *JU*«iBL&. 
TE«&#©*a-**ffi«cf£HBft LTilSia^. ^3§lC3S [0 0 6 7] 



temW- 1 2 -7 2 6 8 6 
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£ 3 



T»fc*»2©«ftrtfl. 1 0 Omg 

*2£%Zi* U >S < fc fc 5 0 0nr| 

ttltffl^STfc 9 6 0 0mg 



[0 0 6 8 ] ^jsct 5 y;mtwjw 
T IH JS 7? (O J; O^-tCr 



20* [0 0 6 9] 
!&t«LT. [gl2] 
X- 

3U 2$ 



JR 



0. 
1 0. 

1. 
1. 

0. 
7. 



8 



0 5 
0 
0 
0 

0 5 
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[0 0 7 0] HJSW6 -?3*-X 



■XlO* 
mi 3; 



[0 0 7 1] 
K13] 



&mmz'mtz*:&BR<DW®f£& o. 1 

15^ 15 0 

1 4' 2 

ISSfcifSf o 3 

0 4 

■tl-^^jft 7 0. 0 



[0 0 7 2] *§M7 V3.t-.-X 
mag CO V 3 ^-X'ICi3it«R| 3 Tff >± -y y<D®<D 

mi 4m 



ami 4gi:^t„ 

[0 0 7 3] 
[Si 4] 



(ppm) 



o,- mam (K) 



9 
1 8 



I 



0 

2 3. 

3 9. 
5 0. 
7 8. 

- * 



0 

2 2. 

3 7. 
5 6. 

8 4. 

9 2. 



* : — A/Or— '^--CSd^FnT 



[0 0 7 4] *ffi0iJ8 £ -3Hfl:r*lttC»i3©«#*toATi&lH£8iaL;fc. 
TfB^^weE^WxH^isi^TKt&lcjgMcDTk^JjD^ [0 0 7 5] 

T. #£(C«fc O^EETT 1 5 OtStiQBiU !$iPLo 5(7 [S15] 



(11) MBT 1 2 - 7 2 6 8 6 

19 20 
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fig B-fr&te «gM) 

ffitgj3-C#fc*»«H©^««- 0. 2 

5 0.0 

» 4 8.6 

1.0 

fw 0 . 2 

[0 0 7 6] HJS0iJ9 ^a. — f>#A * [0 0 7 7] 

Tfe«a:frW6£#£#ffi(-J;9=-y-TJS0. 5^-- f [^16] 

»1 6S 



fig ft E»jte (ggSHQ 

SjSiflf 1 -C'#tz*&W<D?mf&fr 0~2 
»*S 4 2.0 

r;t/3— x 20 o 



coo78] mn&m i o * [0079] 

SSI 7S 



fgi£#! 1 Wfc^WOttttfifcfr o7~i 
*ft 2 0 0 

*S 5i 0 

5. 0 

TX3^t->®! 0. 1 

0. 1 

^^■5^'>* — £ — 6 9. 7 



co 0 8 o] ft*m 1 $kn *3km&mi8mz7ji?. 

Ttim<D*ls>i?iSx. — 7>\zmi£m 3 >t5f7 [0 0 8 1] 

WiBOS&zKx + XSSSanU f^rit«f*J:tX4 8R$m%® [$18] 

02- «*ettw»j)£«-fft>fc. s-»«©x+^©02- m* 

$1 8f 



0,- mum (96) 

(PPm) fpqgif fftS 4 8 EffflVt 



n ? 0 0 

2 4 0.4 2.4 

4 7 2 0.1 2 0.4 

9 4 3 2.6 3 3.9 

18 8 5 2.7 4 6.7 

3J5 7 8.8 8 1 .3 

7 5 0 9 5.2 9 7.9 

1 5 0 0 100 1 0 0 

[o 0 8 2] mmm 1 2 x-y gatcsr. 

rt>8ROX-yCSSjf0iJ3-e.f#fc^*>^.y>ycDJiao5Si z k [0 0 8 3] 

x*X£8sttiU f^gKH^43j:J/4 8B#p B ^^O02- t8£ffi [f 19] 
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1 5 
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2 4 

4 7 
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1 8 8 
7 5 
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1 



0 
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7. 
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5. 
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7. 

1 5. 

2 6. 
4 3. 
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5r K 
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2 3. 
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1 7. 

3. 

2. 

2, 
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" 4. 

1. 
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OOg^lifUco 
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ST2 IS 



^ y v * U >® 'J yxf [> > 
V;l/tf^> (2 0 £. o ) 

MS* 
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1 0. 
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5. 

I. 
0. 
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77. 
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[^2 2] 
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(13) 
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x^y 





i 
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A 
0 


9 


n 

V 


0. 


5 


0. 
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i. 
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5. 


0 


5. 


0 


2 0. 


0 


0. 
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0. 


3 


5 9. 
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0\ 
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[0 0 9 0] mmm 1 6 ?l« 

mmm i Tf#fc^*>-^ y y^se^s o %^7jcx*/- 

S£2 attoor (SOD&©1£) 
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[S2 3] 



(ppm) 
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4 6. 
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8 3. 

9 3. 



or 



i4 8*taKft 
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6. 
7. 
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0. 
7. 



^tliPJIfcllMPU briE»*a«»(c*»Lft3^S*^fc [0 0 9 3] 
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> 3 0.0 

/^77-f> 7. 0 
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S£2 lift*? *»i««ww» 

$ jt/ # * i> p< f* ; 1/ -tr ^/ n - x f- h i J ^ A 



0. 

4 4. 

5 2. 
1. 
1. 
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[0 0 9 6] 



(SDlnt.Cl. 7 

A 2 3 L 2/38 
A 6 1 K 7/00 

7/48 
7/50 
9/06 
9/08 
9/20 
9/48 

// A 2 3 G 3/00 
3/30 

A 2 3 L 1/24 
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F I 
A6 1 K 



A 2 3 G 



A 2 3 L 







t-li-V (##) 


7/00 


K 


4 B 0 4 7 




W 


4 C 0 7 6 


7/48 




4 C 0 8 3 


7/50 




4 C 0 8 8 


9/06 
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9/20 
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9/48 


C 




3/00 


1 0 1 




3/30 






1/24 
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2/00 
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-1 

(15) * 4*Sfl¥ 1 2 - 7 2 6 8 6 

V* 

F ^-A(##) 2B005 AA05 

2B150 AA01 AA05 AA06 AA08 AB20 

DD31 DD42 DD57 
4B014 GB06 GB07 GB13 GG18 GK12 

GPOl GP27 
4B017 LC03 LG05 LPOl LP03 
4B018 LBOl LB08 LB09 LE03 MD57 

ME06 MFOl MF02 MF06 
4B047 LB09 LE03 LG40 LPOl LP02 

LP07 

4C076 AA07 AA12 AA13 AA30 AA37 
AA56 BBOl BB31 CC21 DD28C 
DD38A DD41C DD50F DD67A 
EE08A EE31A EE32A EE32B 
EE 38 A EE42H EE53E EE53F 
EE 58 A FFOl FF11 FF23 
GG41 

4C083 AA111 AA112 AB432 AC122 

AC132 /AC242 AC432 AC542 

AD092 AD212 AD242 AD262 

AD272 BB51 CC03 DD14 

DDIS DD17 DD22 DD23 DD27 

DD41 EE11 EE13 
4C088 AB12 AC04 AC14 BA08 BA09 

BAIO MA17 MA52 MA63 NA14 

ZA89 ZC21 ZC61 



